Accelerated evolution of fetuin family proteins in Protobothrops flavoviridis (habu snake) serum and the discovery of an L1-like genomic element in the intronic sequence of a fetuin-encoding gene.
Habu serum factor (HSF) and HSF-like protein (HLP) are fetuin family proteins isolated from Protobothrops flavoviridis (habu snake) serum with different physiological activities. A comparison of their cDNAs and intronic sequences revealed that nucleotide substitutions were primarily in protein-coding regions, and the substitution patterns indicated accelerated evolution of these proteins. Genomic DNA fragment analysis, including intron 1, revealed a 6.6-kb insertion homologous to the full-length mammalian LINE1 (L1) retrotransposable element (PfL1) only in the HLP gene. This segment retains an open reading frame (ORF) that encodes a reverse transcriptase (RT)-like protein (PfRT). We further found that a large number of homologous segments have dispersed in the habu snake genome, although we could not determine the enzymatic activities of their products. Moreover, an analysis of habu snake liver RNA indicated active transcription of the PfRT genes, suggesting that high levels of RT activity in this snake have driven the evolution of unique phenotypes of venom enzymes and serum inhibitors of them.